Introduction
In recent days, the degree of navigational risk is increasing significantly with growing of vessels' volume and variety of marine facilities, bridges crossing waterways and port development etc. Especially, the construction of bridges crossing navigable waterways is being promoted aiming at expanding social infrastructure and optimizing the overland routes through private investment. The construction, however, tends to focus more on the commercial requirements rather than on the maritime traffic safety, which cause big risks not only ensuring the safety of ship traffic, but also in causing some severe conflicts between the parties concerned (Lee et The fundamental cause is that maritime traffic users make objections to the reliability of the ship handling simulation which they carried out voluntarily without legal basis. Therefore, it continuously required an institutional framework to be a tool for formal systematic safety assessment in reducing marine incidents and plan safety measures. This paper is aimed to introduce the backgrounds, the necessity and efficiency of the MSA and also to describe some technical standards and diagnostic procedures.
Overview of Maritime Safety Audit

Concept of maritime safety audit
A maritime safety audit is a formal safety diagnosis examination in the field of existing or future maritime transportation by an independent audit team. It systematically estimates and identifies potential risk elements associated with the development plan and provide an opportunity to improve the traffic safety for development parties. Therefore, MSA's schemes are to identify potential safety hazards which may affect all mariners from the early design stage, and to suggest all possible measures to eliminate or mitigate those problems ).
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Necessity of audit scheme
The designers involved in the project for audit objects not only tried to reduce construction costs but also had to design the safety audit system, considering a number of matters including geographical conditions, environmental limits relating to the maritime traffic, the social and economical influence and budget limitation. The development parties are responsible in resolving these modern difficulties, but the maritime safety was relatively ignored and some changes were made many a time due to the principle of economical efficiency. Therefore, the audit system is required to examine all development plans for possible maritime accidents that can be reduced by taking the appropriate safety measures.
In the process of a safety assessment, the key point of audit scheme as an accident prevention mechanism is to adopt the principle of "Prevention is better than cure" during safety checking. It is because it is possible to prevent the factors threatening a safe navigation in advance in total and multi-purpose way as a part of a project for audit objects.
Marine incidents can be minimized future accident occurrence and severity only if we deal with the navigational safety problems. If this state lasts, it is expected that the frequency of marine incidents will rise (Durth & Bald, 1987 ).
Efficiency of audit scheme
In general, it is known that the faster the audit is performed, the safer the results are obtained and the less costs are incurred. That is, it is more advantageous to make a compensation through a feasibility study or an audit in the basic design stage than during construction stage(U.S.
Department. of Transportation, 2006). 1) The possibility of occurrence of marine incidents is reduced and the consequent savings in marine incident-related costs can be made.
2) The efficiency in a harbor is maximized due to the design considering a vessel's safety and the water MSA is now a mandatory requirement in all marine projects except in special circumstance like emergency construction which makes little influence on navigational safety. In this case, it is possible to submit in a simplified audit report which can exclude full-mission ship handling simulation.
When to audit
In the case of a maritime safety audit, specific audit timing has not been separately mentioned, so it is not clear when the audit should be performed. This is so that the audit must be performed at least more than once as a prior audit. Thus, it is necessary to observe the following principles in the audit timing of maritime traffic safety. 1) Basically it is the principle to perform an audit in planning stages including a feasibility study, preliminary design as shown in Fig.6 . It is because the earlier an audit is performed , the more efficient it can be in safety and cost aspects because revisions in design can be made before construction stage.
2) If a marine incident happens in operation phase because of the project for audit objects, it is possible to perform a post-construction audit like road safety audit. However, an audit of the current Korean marine traffic laws is a concept for a prior audit, so it is necessary to conduct an audit in the post-construction phase which will have a different focus from a traditional safety review or investigation of marine incidents. Namely, it is necessary to make amendments to post audit related legislations in the future.
Conducting Maritime Safety Audit
Audit framework
The basic audit framework in project processing includes undertaking an audit and submission of an audit report by the Law may be summarized as shown in Fig.7 . 
Audit process
The maritime safety audit typically proceeds according to the procedures as shown in Fig.8 . Some of the procedures can be omitted or simplified according to the characteristics and scale of a project, but basically, the steps for performing an audit should be observed. Also, notable fact is that kick off and final meeting with marine users must be presented in a process of auditing. In the case of design and building schemes, the audit team shall be from a completely separate organization to the design team.
Prepare the audit report
The audit report prepared by the audit team is expected to describe potential safety problems and identify the proposals to overcome or mitigate them.
The main body of the audit report will contain all of the identified safety issues, evaluation of safety risks and suggestions concluding statement signed by the audit team members indicating that they have participated in the audit and agreed consensus on its findings. Especially, all safety problems highlighted should be stated as clearly as possible.
The suggestions on audit reports should be constructive and realistic considering the costs, and should recognize that project owners may have different options to achieve the desired result.
Conclusion
Recently, vessels have significantly become larger and faster, but the ship's fairway is not wide enough..
Furthermore, as many projects are actively being carried out for the improvement and optimization of the maritime traffic system, the installation of marine structures and port development, the possibility of more marine incidents is probably much higher.
Dealing with the situations mentioned above, the Ministry of Land, Transport, and Maritime Affairs has enacted a maritime safety audit scheme which evaluates the safety degree of vessel navigation for developing projects before it has been approved.
In this paper, the concept of an audit, necessity and efficiency of audits were introduced stressing comprehension of an audit scheme, and MSA scheme for maritime traffic safety, to set the future direction of the transition point suggested.
The MSA scheme which has been newly introduced can be used on all types of developing projects relating to maritime traffic to reduce the risks but it can only contribute to accident prevention. It is also necessary to undertake accident reduction by identifying safety hazards and improving navigational safety as an effective proactive tool for maritime safety management system.
It seems that the maritime safety audit system is required to conduct constant researches and audit application for verifying and extending technical standards in the current initial implementation phase, and it is necessary to develop a variety of technologies and conduct the verification so that more objective and qualitative improvements in the auditing system can be made in the near future.
